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Objectives
• Review quality control issues

• Understand methods for conducting quality 
control activities on normalized database 
structures

• Identify methods to electronically identify 
errors

• Describe tools for reporting quality control 
issues to registrars



Why Quality Data?
• Florida Presidential Vote 2000

• Firestone Tires

• Logan Airport and Massport



Quality Data is Useful

• Decision support

• A “single version of the truth”

• Knowing the clients



Quality Control Failures

• Imagine a mother giving birth to a 
deformed child from congenital syphilis

• Or a teenager suffering from Pelvic 
Inflammatory Disease

• Or a young woman who is unable to 
conceive

• Or uncontrolled syphilis spread



The Demons of Data
• Latency

• Lack of relevant data

• Inability to analyze

• Ineffective sharing



Dirty Data Ruins Relationships

• Bad operational decisions 

• Costly to fix

• Inaccurate views of field productivity, staff 
effectiveness  and disease impact



Business Process Changes

• Paper-based system 1940? – 1997

• Paper/Web-based 1997-2002
– Health Information Network (HIN)

• Web-based 2003-present

• Chlamydia reporting, 2000



Business Process Changes 
Add Value, Not Simplicity

Data
Elements Source Storage Entry

Access to 
Database

1962 Eight

1973 Nine

CCR (DC103) Batch Unit

Punch/Tape
Stat Unit

1986 Thirty-
seven

CCR (DOH 
389)

DOH
Mainframe

Stat Unit
EpiInfo (4)

NYSDOH

Stat Unit
BSTDC

1997 Sybase RDBMS
HIN

(‘92-’98 
Migrated)

WEB HIN
(10 Direct,
2 Upload)

LHU
NYSDOH

2005

Fifty-six + CCR or 
Local 
Source

57 Direct
WEB entry

LHU
NYSDOH



Pre 1997 Business Process



Post 1997 Business Process



Post 1997 Business Process



Pre 1997, Central Data Entry



Post 1997, Real Time Data Entry



Real-time and Normalized

• Characterized by 
– Relational tables
– Primary and foreign keys
– Entity relationships
– Reduced redundancy

• Performance issues
– Updates are easy
– Queries are slow



Real Time, Point-of-Source Data

Sometimes, real fast is not good enough

- Real-time availability tempered by latency 
during data entry

- Constant volume creates “firehose effect”

- Multiple reporters creates feedback 
problems for errors

- Staff turnover compounds difficulty in 
tracking and correcting errors



Real Time, Point-of-Source Data

Sometimes, real fast is not good enough

- Data arrives duplicated, missing values, 
wrong values or inconsistent with case 
management data

- Unlinked to case management activities 
and unseen by Disease Intervention 
Specialists

- Hardcopy “paper trail” to review and 
compare not available



Major Issues
• Process errors
• Individual errors 
• Nonstandard data
• Nonprecise business rules
• Missing data (incomplete)
• Inconsistencies in reporting
• Timeliness



Examples
• Errors in recording data (inaccuracy)
• Wrong data or Non-current (addresses)
• Logic errors

– “Brought to Rx” before date of initiation
– Male with cervix as site
– Male pregnant
– Male names with female sex



Nonstandard Results Error
• RPR                       
• RPR TITER                 
• FTA-ABS                   
• T pallidum Ab (FTA-Ab)    
• FTA-ABS,SERUM             
• RPR W/TITER & CONF RFX    
• Syphilis IgG Ab
• TPPA (MHATP)              
• FTA                       
• TPPA                      
• RPR Titer                 
• T pallidum Antibodies (TP 
• RPR (MONITOR) W/RFX TITER 
• RPR,FTA-ABS               
• Other Syphilis            
• RPR, Rfx Qn RPR/Confirm T 
• RPR, TITER                
• VDRL (SPINAL FLUID)       
• TP-PA                     
• RPR+Rub Ab+VarAb+RubeoAb+ 
• RPR/FTA-ABS               

• RPR, RFX QN RPR/CONFIRM T 
• Rapid Plasma Reagin, Quan
• CBC/D/Plt+RPR+Rh+ABO+Rub
• FTA-ABS (T PALLIDUM) CONF 
• Rpr and Mha-tp
• CMP12+LP+6AC+CBC/D/Plt+RP 
• Prenatal Profile I        
• rpr
• CMP12+8AC+RPR+RA Qn
• Uric A+RPR+ESR-Wes+ANA+RA
• CMP12+LP+TP+TSH+6AC+CBC/D 
• CMP12+LP+TP+6AC+CBC/D/Plt 
• RPR+Chlamy+HSV1/2         
• RPR+Rh+ABO+Rub Ab+Ab Scr+ 
• rpr and Mha-tp
• CBC/D/Plt+RPR+Gest Glu
• Gc probe, non-amplified   
• MHA-TP                    
• Prenatal Profile IV       
• TP-IgG
• VDRL                      
• CBC/D/Plt+RPR+UA+Rh+ABO+R
• Gc Culture                
• Glu+CBC/D/Plt+RPR+UA+Rh+A
• PRENATAL PROFILE I        
• RPR SERUM                 
• Rpr AND Mha-tp
• VDRL, CSF                 
• rpr and mha-tp
• BUN+Glu+CBC/D/Plt+RPR+UA+ 



Reporters = 25,879
• VASAR BROS ER                       
• VASSAR BROS CARE CTR                
• VASSAR BROS ER                      
• VASSAR BROS HOSP                    
• VASSAR BROS HOSP ER                 
• VASSAR BROS HOSP LABOR & DELIVERY   
• VASSAR BROS HOSP/DR YOON            
• VASSAR BROS HOSPITAL                
• VASSAR BROS HOSPITAL ER             
• VASSAR BROS HOSPITAL/ER             
• VASSAR BROS HOSPITAL/OB/GYN         
• VASSAR BROS. ER                     
• VASSAR BROS. GYN CLINIC             
• VASSAR BROS. HOSPITAL               
• VASSAR BROS. HOSPITAL CLINIC        
• VASSAR BROS. HOSPITAL ER            
• VASSAR BROTHERS                     
• VASSAR BROTHERS CARE                
• VASSAR BROTHERS CLINIC              
• VASSAR BROTHERS HOSPITAL            
• VASSAR BROTHERS HOSPITAL ER         
• VASSAR BROTHERS HOSPITAL OB CLINIC  
• VASSAR CAR                          
• VASSAR CARE                         
• VASSAR CARE CENTER                  
• VASSAR CARE CENTER/DR HABIB         
• VASSAR CARE CLINIC                  
• VASSAR CARE CNTR                    
• VASSAR CARE CTR                     
• VASSAR CLINIC                       
• VASSAR CLINIC  YOUNG                
• VASSAR COLLEGE                      
• VASSAR COLLEGE HEALTH SERVICE       
• VASSAR COLLEGE HEALTH SERVICES      
• VASSAR EMERGENCY ROOM               
• VASSAR ER                           
• VASSAR FAST TRACK                   
• VASSAR GYN CLINIC                   
• VASSAR HOSPITAL                     
• VASSAR HOSPITAL CLINIC              
• VASSAR HOSPITAL ER                  
• VASSAR OB                           
• VASSAR OB CLINIC                    
• VASSAR OB/GYN                       
• VASSSAR BROTHERS ER                 

100Vassar Bros Hosp (VBH)-Poughke

1Planned Parenthood- Poughkeeps

4Vassar College / Maplebrook Sc

4Misc PMDs

1Medicus- Wappingers Falls 

1Childrens Medical Group/Adoles

162Vassar Clinic/ Vassar Brothers

34Dutchess County HD - STD Clini



Physician Specialty by Year of Report
(need to collect data to present data)

0 0 0 0 0 0 0 0 0 0 0 00
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9

1

2002 2003 2004

# Physician reports
% Gynecologist
% Family Planning
% Urologist



ECLRS Missing Information
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ECLRS Days to Open
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Source Code Field
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Source Provider Type
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Achieving Quality Data

• Apply standards to produce consistent results
– Process
– Data definition
– Technology

• Design quality into the process and train to minimize 
need for inspection and interpretation

• Audit and improve existing data



Record-level Audit?

• Volume may be too 
large

• Random or 
structured sampling 
audit of priority 
cases

• Audit to ID problems

• Audit to improve 
training
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Record-level Audit

• Reconstituted electronic records
• Problem logging to record findings
• Error report joined to automated error 

detection



Process Improvement
• Standardize data elements

• Improve data collection with better instructions/manuals

• Review errors with data Registrars

• Prepare lookup and domain tables

• Identify and describe table relationships, constraints and 
dependencies

• Develop queries to de-normalize tables for analysis



Four Solutions

• Recursive queries

• Reference tables

• Electronic logs for recording feedback

• Continued training support



Recursive Query Reference Table



Recursive Query Searches



Reference Tables
• Providers (Health Services File)
• Disease Intervention Specialists
• Licensure files
• Streets
• Zip codes
• Facilities
• Communication Directory



Legacy Reference Table



RDBMS Reference Table



Legacy SAS Format



RDBMS SAS Format

OPEN THE DATABASE

Read the Query as a SAS Format



Problem Logging for Feedback 

* All data are fictional



Report to Registrar

* All data are fictional



Training Support

• Communication directory of registrars
• Transaction logs
• Training inventory
• Road shows an on-site training
• Guidelines (PDF, e-mail, Web based)
• SAS license
• SAS training



Communication Directory

• Tracks Registrars
• Records communication details
• Maintains training inventory and status



Communication Directory



Steps to Improve Quality



Quantify the Pain
• Identify the types of errors that are 

occurring in your data stream
• Identify the sources of those errors

– Processes
– Individuals

• Establish rules for collecting data
• Establish standards for data elements



Follow Rules of Thumb

• Meet the most important data needs of the 
most important customers

• Prevention is #1, then cleanup



Follow Rules of Thumb

• Establish processes to prevent errors

• Then clean up existing errors

• Start with critical data suppliers-insist 
they provide accurate and current data



Follow Rules of Thumb

• Imbed linking fields for validation 
against reference tables and external data

• Standardize data collection

• Establish feedback loop  with providers



Thank You!

Todd Gerber
NYS Department of Health
tmg02@health.state.ny.us
(518) 474-3598

Supported by the CDC OASIS Project


